This paper presents one JPL element manager's approach to describe a complex Ground Data System (GDS) with its receivables and deliverables (REC/DEL).
project management tools are not always enough. The receivable / deliverable (REC/DEL) approach augments traditional project management methods to help resolve a number of critical issues such as:
• Allows a project manager to maintain a level of plan that is manageable while providing for the detail required to achieve success on a task.
• Provides a framework for work delegation and communication of work related issues. This includes assuring that the proper work is done without constraining the methods by which the assignee accomplishes the work.
• Facilitate communications amongst related projects and internally across component sub-projects of a large undertaking such as a space mission.
• Provide a framework for effective quality management.
• Allow for improved risk and change management on a project.
A REC/DEL database assists by capturing and storing the answers to the following critical questions:
• Who is the customer?
• What are the products require by the customer (deliverables)?
• What are the attribute of deliverables?
How REC/DELs relate to a project plan
The generation of REC/DELs is based on a common-sense approach to information discovery.
REC/DELs use a model of a work unit that defines three states for work: pending, in progress and complete. A work unit is defined by specifying the product or products that are expected to be created. It is constrained by the prerequisite products (information or material) that are needed to accomplish the work unit. A work unit is in pending state as long as sufficient prerequisites to begin the work are not available. A work unit is in-progress until all products are complete. Each work unit has "consumers"
and "producers." Consumers are the groups or individuals that receive a product. Producers are the groups or individuals that perform the work in a work unit and create the products. Work units thus defined can be accumulated into manageable work assignments and added to a project plan.
A REC/DEL network is a mapping of the products of work units to the prerequisites of work units. This defined set of relationships can then be applied to the work assignments to yield project task dependencies. 
General Construction Steps

Construction Steps -Phase 1
The generation of REC/DELs begins by definition of the overall context of the effort and understanding the deliverable products for the customer and the managing enterprise. The products for the customer are the reason for the effort. The products to the managing enterprise are those things required to carry-out product sustaining work or to add to the overall body of knowledge about this type of work. This initialization of the REC/DEL process is unique in that the receivables are generally not produced by work units under the control of the project. No work unit that is assignable is defined, only the context of the project. Instead of product "producers" the receivables come from "providers." Once the context is set, the following steps provide the REC/DEL definitions:
Step 1: Identify Deliverables for each consumer
Step 2: Define initial set of work units to provide deliverables
Step 3: Identify receivables required to construct deliverables
Step 4: Communicate assumptions to consumers and producers
Step 5: Make changes and adjustments as needed
Construction Steps -Phase 2
The process continues iteratively by breaking the products down into continually more granular pieces, first by phase or delivery and then by task. This is similar to producing a work breakdown structure in a traditional project management approach (and from a project management sense is intended to yield the same end result). Phases should have meaning in the context of overall project. For example, in case of MRO GDS Delivery 3 coincides with start of Assembly Test for Launch Operation (ATLO).
Step 1: Divide deliverables into deliveries (and then components, sub-components and so on)
Step 2: Define the receivable required to create the deliverable
Step 3: Define attributes such as necessary condition to begin work, ability to release partial deliverable, etc.
Step 5: Make changes and adjustments as needed Step 6: Iterate throughout entire life cycle
MRO GDS Implementation Examples
Six examples were selected. The first two deal with decomposition, as it is defined in Step 1 of Section 5.1. Third and fourth examples deal with deliverables as defined in Steps 2 and 3 in Section 5.1. These views are the closest to the actual REC/DEL database. The last 2 examples are schedule related. One is at a macro level, and the other is a section of the actual MS schedule used for construction of GDS. These illustrate
Step 1 to 3 of Section 5.2. and Mission Ground Services System (MGSS).
Setting up the Context
From the point of view of GDS this represents nine major interface groups, counting MOS as a separate system. Each group can be considered a "provider" to GDS, and each group can be considered as a "consumer" of some products from GDS. Refer to Figure 1 . 
GDS Deliverables to Payload System
------------------
